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Background: Anaplastic thyroid cancer (ATC) is a rare and extremely aggressive malignancy, with a median
survival of less than 6 months due to rapid progression and resistance to multimodal therapies. Effective
treatment strategies have not been identified. A prospective clinical study was performed to objectively evaluate
outcomes of treatment with paclitaxel.
Methods: An investigator-initiated, multicenter, nonrandomized, open-label, single-arm study to evaluate the
feasibility and efficacy of weekly paclitaxel (80 mg/m2) administration for patients with pathologically con-
firmed ATC was conducted in a nationwide organization.
Results: Feasibility was analyzed in 56 patients. More than one course of treatment was performed in 52 (93%)
patients retaining sufficient dose intensity (>84%). No patient had to terminate the treatment because of an
adverse event. The median overall survival was 6.7 months [confidence interval 4.4–9.0]. The 6-month survival
was 54%. Among the 42 patients with an evaluable lesion, none demonstrated complete remission, 9 (21%)
showed partial remission, 22 (52%) achieved stable disease, and 8 (19%) exhibited progressive disease; 3 did
not complete the initial treatment course. The objective response rate was 21%, and the clinical benefit rate was
73%. The median time to progression was 1.6 months. Statistically, no additional effect of concomitant
radiation was demonstrated in 6 patients receiving combined therapy. Eight patients, in whom a complete post-
treatment surgical removal of the tumor was feasible, survived significantly longer (median 7.6 months [CI 8.1–
23.0]) than the other 34 patients in whom the tumor could not be completely removed after chemotherapy (5.4
months [CI 3.0–7.8], p = 0.018).
Summary: The study demonstrates objective and accurate information concerning the feasibility and efficacy of
a standardized treatment with weekly paclitaxel administration for ATC patients.
Conclusions: Weekly paclitaxel administration for ATC patients can be of clinical benefit in a neo-adjuvant
setting.
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Introduction

Anaplastic thyroid cancer (ATC) is one of the most
aggressive malignancies and often demonstrates resis-

tance to multimodal therapeutic approaches (1,2). The dis-
ease occurs rarely, accounting for 1–2% of thyroid cancers.
The rapid progression of ATC to a life threatening status
(within a month) is not infrequent, and at initial presentation
to a specialist, ATC has often already spread to a systemic
disease in many patients. It is thus difficult to treat the patient
in a standardized manner, and reliable information about this
highly malignant disease is scarce (3). Long-term experi-
ences from single institution often involve different strategies
to manage this disease (4–6), and analyses based on large
national or multi-institutional databases typically lack the
information concerning the details of treatment efforts (2,7).
Accurate information concerning the outcomes of treatments
for ATC has been exceedingly difficult to establish.

We have established a nationwide research organization,
the Anaplastic Thyroid Carcinoma Research Consortium of
Japan (ATCCJ), and we assembled the available clinical
information into a large database including over a thousand
patients with ATC. According to the obtained data, ap-
proximately 40% of patients already have invasive disease
that has spread to adjacent organs, and another 40% of pa-
tients have demonstrated disease dissemination to distant
organ(s) at the initial presentation before the initiation of
treatment (8). Systemic chemotherapy is therefore indicated
in most ATC patients. Several strategies have been em-
ployed to control the disease, but conventional chemother-
apeutic treatment using doxorubicin or cisplatin did not
demonstrate any significant effect (1,9). More recent studies
have suggested a potential benefit of taxanes to control
advanced disease (10–12), but these small studies used
different protocols, and there is currently no reliable ob-
jective information concerning the outcomes of a practical
standardized treatment plan for ATC patients.

The members of the ATCCJ have addressed this critical sit-
uation and planned an investigator-initiated prospective clinical
study to determine the present status of the outcomes of a fre-
quently used chemotherapy protocol for patients with ATC (13).

Methods and Patients

Patients

The details of the study’s concept and protocol have
been reported (13). Patients with clinically diagnosed

ATC, aged 20 years or older were eligible for this study, if
they met the following criteria: Eastern Cooperative On-
cology Group performance status of 0 to 2—adequate bone
marrow, hepatic, and renal function. The major exclusion
criteria included previous chemotherapy or radiation
therapy for ATC (ST1 c Supplementary Table S1; Supplementary
Data are available online at www.liebertpub.com/thy).
Patients of stage IVA to IVC were enrolled and the pres-
ence of a Response Evaluation Criteria in Solid Tumors

(RECIST) (14)–defined target lesion was not necessary for
study entry to assess the practical treatment outcomes of
this rare disease.

The study protocol was approved by the institutional
review board of Osaka City University Medical School in
March 2012 (#2248), and then the study was approved by
the institutional review board at each of the participating
institutions ( b ST2Supplementary Table S2). The study was
performed in accordance with the Declaration of Helsinki.
This trial is registered on the clinical trials site of the
University Hospital Medical Information Network Clin-
ical Trials Registry Website (UMIN 000008574). All pa-
tients were evaluated and treated at the institutions at
which they were registered after obtaining written in-
formed consent.

The initial pathology-based diagnoses were made by local
pathologists. A central pathology review board was held after
the termination of recruitment, by accumulating the tissue
specimens from each institution. Three pathologists (de-
scribed in acknowledgements) who specialize in this field
gathered and reviewed every sample to confirm the ATC
diagnosis. Confirmation of the pathological diagnosis of ATC
was made when all three members agreed. Patients without
pathological review data were excluded from final analysis.

Study oversight

The present study was an investigator-initiated, multi-
center, nonrandomized, open-label, single-arm, phase 2
clinical trial to prospectively evaluate the feasibility and ef-
ficacy of chemotherapy with weekly paclitaxel administra-
tion for patients with ATC (13). The enrolled patients
received chemotherapy with a weekly paclitaxel adminis-
tration [80 mg/m2, once every week (12)]. One course con-
sisted of three paclitaxel administrations ( b F1Fig. 1). At least one
course of therapy was necessary for each patient. The therapy
was continued until the appearance of disease progression or
until the time when the patient’s physician decided to ter-
minate the protocol. The dose was reduced to 30 mg/m2 when
concomitant extra-beam radiation therapy (EBRT) was
conducted.

For the evaluation of the treatment’s feasibility and safety,
we analyzed the relative dose intensity (RDI) and the oc-
currence of treatment-related adverse events (AE). AEs were
reported and graded according to Common Terminology
Criteria for Adverse Events v4.0 (15 b AU1). The RDI was calcu-
lated by the following equation:

RDI¼ ( Total dose of paclitaxel administered during the course) · 3=

(Planned dose administered during the course) · (Total number of weeks necessary for three administrations)

FIG. 1. The schedule of weekly paclitaxel administration
(80 mg/m2).
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For the analysis of the treatment’s efficacy, we determined
the overall survival (OS) of all pathologically confirmed ATC
patients. The overall response rate, time to progression, and
time to treatment failure were evaluated in the patients with
RECIST (14)-defined target lesion. The assessments were
performed at baseline and every 3 weeks during treatment by
computed tomography, and each patient’s outcome was
classified as a complete response (CR), partial response (PR),
stable disease (SD), or progressive disease (PD). The clinical
response (CR, PR, or SD) had to be confirmed at least 3
weeks after it was first noted (13).

Initially, 50 patients were set as the target population. This
sample size was estimated to be able to provide an evaluation
of possible survival benefit. The protocol was then modified
to include as many patients as possible until the study period
closed (details were described in a previous report) (13).
Survival curves are illustrated by the Kaplan-Meier method,
and the log-rank test was used to compare the differences in
survival. A p-value of <0.05 was considered significant. The
statistical analyses were performed using SPSS 13.0 statis-
tical software (SPSS, Chicago, IL).

Results

Subjects

Between April 26, 2012, and March 24, 2014, a total of 71
patients from 14 institutions were enrolled. One patient could
not be treated because of the progression of the disease during
the evaluation period. The diagnosis of four patients was
corrected as disease other than ATC after enrollment. A total
of 66 patients thus formed the intended-to-treat series with
the study regimen. Specimens for pathological review could
not be obtained for four patients, and the remaining 62 pa-
tients were evaluated by the central pathology review board,
which determined that five patients had thyroid cancers other
than ATC. Therefore, 92% of the pathological diagnoses
at the local referral institutions were revealed to be correct
after the central review. The final follow-up data could not be
obtained for 1 patient. Thus, 56 patients (40 females and 16
males) treated with the study protocol were included in the

FIG. 2. Cohort diagram. ATC, anaplastic thyroid cancer.

Table 1. Baseline Characteristics of the Anaplastic Thyroid Cancer Patients

Characteristic Subjects (n = 56) (%) All patients (n = 71) (%)

Sex
Female 40 (71.4) 51 (71.8)
Male 16 (28.6) 20 (28.2)

Age (years)
Range (median) 47–84 (71) 47–84 (71)

Histologic diagnosis
Anaplastic thyroid cancer 56 (100) 57 (80.1)
Papillary carcinoma – – 4 (5.6)
Squamous cell carcinoma – – 1 (1.4)
Others – – 4 (5.6)
Not evaluable – – 5 (7.0)

Clinical stage
IVA 11 (19.6) 11 (15.5)
IVB 19 (33.9) 26 (36.6)
IVC 22 (39.3) 28 (39.4)
X 4 (7.1) 6 (8.5)

Eastern Cooperative Oncology Group performance status
0 46 (82.1) 57 (80.3)
1 8 (14.3) 9 (12.7)
2 2 (3.6) 5 (7.0)

Prior surgery for anaplastic thyroid cancer 25 (44.6) 27 (38.0)
Resectable 18 (32.1) 20 (28.2)
Palliative surgery or biopsy 7 (12.5) 7 (9.6)

Target lesion
Primary tumor 30 (53.6) 40 (56.3)
Locally recurrent tumor 6 (10.7) 9 (12.7)
Metastatic lesion 6 (10.7) 8 (11.3)
None 14 (25.0) 14 (19.7)
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feasibility and survival analysis. Among these 56 patients, 42
had RECIST (14)-defined target lesion, and these cases form
the cohort for the efficacy analysis (F2 c Fig. 2). The baseline
characteristics of the patients are summarized inT1 c Table 1.

Feasibility assessment

Fifty-two of the 56 patients (92.9%) were successfully
treated with more than one course of the protocol. Four pa-
tients could not complete a single course of treatment because
of complete atrioventricular block (one case), rapid progres-
sion of the disease (one case), or patient refusal (two cases).
Two to 69 administrations of paclitaxel (0 to 23 courses) were
conducted with a median number of six administrations (2
courses). The protocol treatment had to be postponed in 29
patients: in 12 patients during the first course, 11 patients
during their second course, 1 patient in the third course, 2
during the fourth course, 1 during the fifth course, and 2 pa-
tients during a later course of the treatment. The median time
to treatment failure was 1.6 months [confidence interval (CI)
0.9–2.3]. The RDI in every course is shown inST3 c Supplementary
Table S3. The average RDI of more than 80% could be
maintained during the initial two courses of the treatment.

No death or severe AE occurring during the treatment was
reported. The AEs that were reported are listed inT2 c Table 2. A
total of 55 patients (98.2%) had at least one treatment-related
AE during the protocol treatment. The most commonly re-
ported AEs of all grades were anemia (78.6%) and alopecia
(67.9%). AEs of grade 3 or higher were observed in 16 patients

(28.6%); these included neutropenia (10.7%), leukocytopenia
(8.9%), dyspnea (7.1%), anemia (5.4%), rash (3.6%), liver
dysfunction (1.8%), fever (1.8%), mucositis (1.8%), peripheral
neuropathy (1.8%), hypercalcemia (1.8%), and complete
atrioventricular block (1.8%).

Table 2. Treatment-Related Adverse Events

Event All grades (%) Grade 3 and over (%)

All treatment-related adverse events
Adverse events (AEs) 55 (98.2) 16 (28.6)
Severe AEs 0 (0) 0 (0)

Treatment-related AEs
Hematological AE

Anemia 44 (76.8) 3 (5.4)
Leukocytopenia 27 (48.2) 5 (8.9)
Neutropenia 26 (46.4) 6 (10.7)
Hypoalbuminemia 25 (44.6) 0 (0)
AST/ALT elevation 19 (33.9) 1 (1.8)
Hypercalcemia 4 (7.1) 1 (1.8)
Thrombocytopenia 1 (1.8) 0 (0)
Creatinine elevation 1 (1.8) 0 (0)

Nonhematological AEs
Alopecia 38 (67.9) – –
Fatigue 27 (48.2) 0 (0)
Peripheral neuropathy 16 (28.6) 1 (1.8)
Nausea 13 (23.2) 0 (0)
Constipation 10 (17.9) 0 (0)
Dyspnea 11 (19.6) 4 (7.1)
Rush 9 (16.1) 2 (3.6)
Mucositis oral 8 (14.3) 1 (1.8)
Fever 5 (8.9) 1 (1.8)
Vomiting 3 (5.4) 0 (0)
Pneumonitis 2 (3.6) 0 (0)
Complete atrioventricular block 1 (1.8) 1 (1.8)
Diarrhea 1 (1.8) 0 (0)
Infection 1 (1.8) 0 (0)
Edema 1 (1.8) 0 (0)
Phlebitis, allergic reaction, febrile neutropenia 0 (0) 0 (0)

FIG. 3. Overall survival plot of all 56 patients confirmed
to have ATC pathologically determined by the Kaplan-
Meier method. Fifty patients were treated with chemother-
apy alone, and six patients were treated with chemotherapy
and concomitant radiation therapy.
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Efficacy assessment

Forty-four patients died (43 died of disease and one in
an accident), and 11 patients remained alive for 15.3–26.3
months with a median of 16.1 months at the time of the data
cutoff. The median OS of all 56 ATC patients was 6.7 months
[CI 4.4–9.0] (F3 c Fig. 3). The 3-, 6-, and 12-month OS rates were
71.4%, 53.6%, and 26.8%, respectively. The median cause-
specific survival was 6.7 months [CI 4.1–9.3].

The median OS for the patients with stage IVA, IVB, and
IVC disease were 14.1 [CI 6.6–21.6], 8.0 [CI 0.2–15.8], and
5.3 [CI 3.4–7.1] months, respectively. The 6-month survival
rates were 80.8%, 57.9%, and 40.9% for stage IVA, IVB, and
IVC patients, respectively. The patients classified as having
stage IVC disease showed significantly poorer survival
compared to those with stage IVA or IVB disease (log-rank
test p = 0.042 or 0.049;F4 c Fig. 4).

Although a measurable target lesion was identified in 42
patients, 3 patients could not complete a single course of the

protocol treatment. Of the 42 evaluable tumors, 21 (50.0%)
showed a variable extent of tumor shrinkage ( b F5Fig. 5). No
patient demonstrated a CR or durable SD (i.e., SD persisting
for >3 months). Nine, twenty-two, and eight of these 42 pa-
tients (21%, 52%, and 19%) demonstrated PR, SD, and PD,
respectively. An objective response (CR + PR) was thus
confirmed in 9 (21.4%) patients, and a clinical benefit (CR +
PR + SD) was observed in 31 (73.8%) patients. The time
to progression was 0.4–26.3 months (median 1.6 months).
Three patients received concomitant EBRT.

Overall, EBRT was conducted in six patients with a dose of
40 (three patients) or 60 (three patients) Gy. A patient with
stage IVA disease and two patients with stage IVB disease
received EBRT as an adjuvant therapy after curative surgery
and survived 10.7 to 28.1 months. Two other patients with
stage IVC disease received EBRT for the primary neck tumor
as a part of systemic therapy; they showed PR or SD and
survived 3.3 and 11.3 months, respectively. Another patient
received EBRT for a lung metastasis after locally curative
operation for stage IVA disease and survived 9.1 months with
confirmed SD. The median OS of these patients were longer
(10.7 months [CI 8.2–13.3]) than those who did not receive
EBRT (5.9 months [CI 4.2–7.6]) but no statistical difference
was identified (log-rank test p = 0.204). The study protocol
was initially conducted as neo-adjuvant chemotherapy in 14
patients. Of these, 2, 8, and 4 patients were classified to have
stage IVA, IVB, and IVC disease, respectively. Complete
removal of the local tumor could be achieved in 8 patients (5
patients with stage IVB and 3 with stage IVC disease) after
chemotherapy. They survived from 3.3 to 26.3 months, and
that was significantly longer (median 7.6 months [CI 8.1–
23.0]) than the other 34 patients (5.4 months [CI 3.0–7.8],
p = 0.018) ( b F6Fig. 6). Of these 34 patients, 4, were classified as
having stage IVA, 9 as IVB, 17 as IVC, and 4 as having stage
X disease.

Discussion

Several observations suggested that taxanes might be
beneficial agents for controlling ATC (3,10–12). For exam-
ple, Ain et al. demonstrated the efficacy of paclitaxel in 19
patients with ATC for the first time in 2000; they adminis-
tered a 96-hour continuous infusion of the agent in a 21-day

FIG. 4. Overall survival plot and 6-month survival rates
determined by the Kaplan-Meier method, stratified by the
clinical stage (IVA to IVC) of the disease. Four out of all 56
patients with anaplastic thyroid cancer in the locally recur-
rent disease of previously treated thyroid cancer group were
excluded from stage classification.

FIG. 5. Waterfall plot showing the
effect of the treatment on Response
Evaluation Criteria in Solid Tumors–
defined target lesion. The result of 39
patients who accomplished at least
one course of protocol treatment was
demonstrated within the cohort of 42
patients with evaluable lesion. Patients
who received concomitant radiation
therapy were included (*).
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cycle, and the results demonstrated a response rate of 53%,
with one CR patient (10). Kawada et al. used docetaxel in a
21-day cycle for 7 ATC patients, and they reported a response
rate of 43% with one CR (11). Higashiyama et al. reported
their retrospective experience with a weekly paclitaxel ad-
ministration in 13 patients: a response rate of 31% with one
CR was observed. They concluded that weekly administra-
tion of paclitaxel could be beneficial to extend the survival of
ATC patients with stage IVB disease (12). Our present
findings objectively confirm the feasibility and efficacy of
paclitaxel-based chemotherapy in ATC patients. Our study
also demonstrates the potential usefulness of weekly pacli-
taxel treatment as a neo-adjuvant chemotherapy for patients
with ATC, as suggested by Higashiyama et al. (12).

Haymart et al. reported a median OS of stage IVA, IVB,
and IVC ATC patients as 9.0, 4.8, and 3.0 months, respec-
tively, by analyzing a large cohort of a national cancer da-
tabase (2). Our results demonstrate much longer OS of 14.1,
8.0, and 5.3 months, respectively. A clinical trial by Sosa
et al. investigating the efficacy of fosbretabulin in addition to
a combination protocol with paclitaxel and carboplatin en-
rolled mainly patients with stage IVC metastatic ATC (16).
The results presented here concerning the survival of stage
IVC patients (median OS 5.3 months; 6-month survival
40.9%) seems better compared to the control arm of the study
by Sosa et al. (OS 4.0 months, 34.9%), and they are in line
with the results of the fosbretabulin arm (OS 5.2 months,
48.1%). Other studies reported that the median survival of
ATC patients with stage IVC disease was 2.5 (6) or 2.7
months (8). However, it is difficult to compare these out-
comes due to differences in eligibility and treatment ap-
proaches in each study.

We could not exclude the administration of EBRT in this
study, because radiation was the only recommended treat-
ment stated in the Japanese guideline for ATC at the time
when the study started (9). The OS of the six patients re-
ceiving EBRT was longer, though it was not significantly
different and it may, at least in part, be caused by patient

selection bias. Radiation therapies were performed as an
adjuvant therapy after surgical removal of the tumor in three
patients. Several previous studies have demonstrated a ben-
efit of EBRT to control local ATC disease (17–19). Further
structured studies are required to further clarify the role and
significance of EBRT.

All the AEs observed in the present study were tolerable and
manageable. The results of our study confirm that the protocol
used could be performed without changes and with a sufficient
dose intensity during early courses. This protocol might also be
conducted in an outpatient setting. We were also able to ter-
minate the protocol, when necessary, without any prolonged
AEs that would delay the start of treatment following che-
motherapy or AEs that would impair patients’ quality of life.

The progress of the patient enrollment was much smoother
than had been expected (13). There was no patient who did
not meet the criteria at the initial eligibility evaluation and no
protocol violation during the course to exclude a patient from
the study. In addition, 92% of the pathological diagnoses at
local referral institutions were confirmed to be correct. These
substantial baseline qualities of the registered institutions
were clearly due to the concordant desire and coordination of
the ATCCJ study group members. The lack of a standardized
therapeutic strategy and the simple protocol used in this study
contributed positively to enroll patients for active participa-
tion in this study.

The treatment protocol presented here can be used for ATC
patients, and it showed marginal clinical benefit. In conclu-
sion, this study clearly demonstrates the feasibility and ob-
jective outcomes of a standardized chemotherapy by weekly
paclitaxel for ATC patients.
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Supplementary Data

Supplementary Table S1. Patient Eligibility Criteria

Inclusion criteria

Patient who fulfilled all of the following criteria were included:
(1) Pathologically proven anaplastic thyroid cancer
(2) Age ‡20 years
(3) Eastern Cooperative Oncology Group performance status 0–2
(4) Biochemical parameters and electrocardiogram

(A) Leucocyte count ‡3000/mm3

(B) Neutrophil count ‡1500/mm3

(C) Platelet count ‡100,000/mm3

(D) Hemoglobin ‡9.5 g/dL
(E)AU3 c AST(GOT), ALT(GPT) £ two times the facility’s standard
(F) Total bilirubin £1.5 mg/dL
(G) Serum creatinine £1.5 mg/dL
(H) Creatinine clearance ‡50 mL/min
( I) No severe abnormality on electrocardiogram

(5) Signed written informed consent

Exclusion criteria

Patients who had one or more of the following criteria were excluded:
(1) Suspicion of interstitial pneumonia or pulmonary fibrosis by chest radiograph
(2) Brain metastasis with symptoms
(3) Presence of active peptic ulcer
(4) Presence of active other malignancies
(5) Fever >38�C
(6) Severe complication (e.g., myocardial infarction within 3 months, heart failure, poorly controlled diabetes mellitus,

severe infectious disease)
(7) History of severe drug allergy
(8) History of hypersensitivity to polyoxyethylated or hydrogenated castor oil
(9) Hypersensitivity to alcohol

(10) Pregnant or nursing women
(11) Psychological problems
(12) Previous chemotherapy or radiation therapy for the present illness
(13) Physician has judged the patient inappropriate for entry in this trial
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Supplementary Table S2. Institutions and Representatives Who Participated in This Clinical Study

Institute Representative

Dept. of Surgical Oncology, Osaka City University Graduate School of Medicine Naoyoshi Onoda
Dept. of Surgery, Kuma Hospital Takuya Higashiyama
Dept. of Surgery, Kanaji Hospital Tatsuya Fukumori
Dept. of Surgery, Ito Hospital Kiminori Sugino
Dept. of Surgery II, Shinshu University Ken-ichi Ito
Division of Head and Neck, Cancer Institute Hospital Kazuhisa Toda
Dept. of Surgery, Nagasaki Univ. Grad. Sch. of Biomedical Science Takaaki Yamanouchi
Dept. of Breast and Endocrine Surgery, Kanagawa Cancer Ctr. Akira Yoshida
Dept. of Breast and Endocrine Surgery, Tsukuba Univ. Hisato Hara
Dept. of Thyroid and Endocrinology, Fukushima Med. Univ. Sch. of Med. Shinichi Suzuki
Dept. of Surgery, National Hospital Org. Nagasaki Medical Ctr. Shigeto Maeda
Dept. of Breast and Endocrine Surgery, Tohoku Univ. Noriaki Nakashima
Noguchi Thyroid Clinic and Hospital Foundation Hitoshi Noguchi
Dept. of Head and Neck Surgery, Aichi Cancer Ctr. Hospital Nobuhiro Hanai
Dept. of Surg., International Univ. of Health and Welfare, Mita Hospital Koki Miura
Dept. of Breast and Endocrine Surgery, Iida Municipal Hospital Kiyoshi Shingu
Dept. of Surgery, Mito Medical Ctr. Masanori Koizumi
Dept. of Surgery, Sumitomo Hospital Shigeto Yamagata
Dept. of Otolaryngology, Head & Neck Surgery, Tokyo Med. Univ. Hachioji Med. Ctr. Kiyoaki Tsukahara
Dept. of Otorhinolaryngology, Japanese Red Cross Narita Hospital Toshimitsu Nemoto
Dept. of Head and Neck Oncology, National Cancer Ctr. Hospital Seiichi Yoshimoto
Dept. of Surgery, Uchimaru Hospital Yuki Tomizawa
Dept. of Otorhinolaryngology, Iwate Medical Univ. Kiyoto Shiga
Dept. of Surgery, Yokohama City Univ. Nobuyasu Suganuma
Dept. of Breast and Endocrine Surg., Yokohama City Univ. Med. Ctr. Katsuhiko Masudo
Dept. of Endocrinology and Metabolism, Kanazawa Univ. Hospital Toshinari Takamura
Dept. of Endocrine Surgery, Nippon Medical School Iwao Sugitani
Dept. of Head and Neck Surgery, Kanazawa Medical Univ. Hiroyuki Tsuji
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Supplementary Table S3. Relative Dose Intensity

Administered in Each Course

No. of courses

No. of patients treated Average
relative dose

intensityIntended Accomplished (%)

1 56 52 (92.9%) 92.0
2 42 35 (83.3%) 84.9
3 27 17 (63.0%) 74.1
4 15 12 (80.0%) 72.8
5–7 15 13 (86.7%) 72.1
8–23 21 19 (90.5%) 70.7
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AUTHOR QUERY FOR THY-2016-0072-VER9-ONODA_1P

AU1: Citation number changed to 15 to match reference for Common Terminology Criteria for Adverse Events. Please

ensure this is correct.

AU2: Please confirm year of publication.

AU3: Please expand abbreviated terms.
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